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(54) Method of varying anr^ounts of heparin coated on a medical device to control treatment 
thereon 



(57) The present invention addresses two previous- 
ly unresolved problems simultaneously. First, the ques- 
tion concerning the amount of heparin applied to a stent 
is resolved. That is, the invention set forth herein will 
demonstrate that by varying the amount of heparin, the 
practitbner can actually more adequately determine 
whether, in fact the patient will receive the correct dosr 
age to address the problem, and at the right time in 
which to address the problem. Second, the problem of 
applying the heparin coating to a stent is addressed. 
There, specifically, the invention turns to the fashion in 



which to apply multiple layers of heparin coating to the 
stent, and to thereby variably adjust the dosage applied 
to the patient at the lesion site. The present invention 
does so by providing a method and device for coating a 
stent with multiple layers of heparin coating. By so do- 
ing, the heparin coating is absorbed by the body in a 
degree which varies with the amount of heparin applied. 
Thus, contrary to formerly popular belief, the present 
method allows for the significant adjustment of heparin 
therapy And, the stent so coated allows for the variable 
application of such heparin therapy at the lesion site. 
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Description 

FIELD OF THE INVENTION 

Briefly, this Invention relates to coating stents with 
heparin or other antl-coagulani treatments. More spe- 
cifically, this invention relates to varying the amount and 
activity of heparin coated on a stent in order to improve 
the efficacy at the lesion site, upon deployment of the 
stent. 

BACKGROUND OF THE INVENTION 

The use of stents to hold open the lumens of blood 
vessels has become quite widespread. The Palmaz- 
Schatz stent marketed by Johnson & Johnson Interven- 
tional Systems of Warren NJ has become universally 
recognized as the premier device for holding open oc- 
cluded blood vessels, including the occluded coronary 
arteries. Nonetheless, the use of these stents is limited 
to a certain degree. That is. It Is not always possible to 
prevent thrombosis arising near the lesion site, and 
there is always the possibility of occlusion of the lumen 
in the days following stent implantation. It would be de- 
sirable to provide the patient with protection against 
such undesirable events. This therapy, it is believed, 
helps to prevent early thrornbus. Also, it appears that 
the heparin treatment will help to reduce the occurrence 
and the degree of restenosis. 

With this in mind, there is a need for technology 
which will enable the inten/entionalist to apply heparin 
or other therapy to the surface of an implanted device 
In optimum degrees. But, the theory about such treat- 
ment has heretofore been an ail or nothing approach. 
Simply, the interventionist believed that the amount of 
heparin applied and the nature of its attachment would 
not matter. There could be no middle ground. As this 
mindset set in, there simply would be no attention paid 
to researching the way to apply varying amounts of 
heparin, and. for that matter, whether the varying 
amounts of heparin on the stent actually could matter. 



with variable levels of antithrombin III activity! By so do- 
ing, the thromboresistance of the heparin coating can 
be optimized. Thus, contrary to formerly popular belief, 
the present method allows for the significant adjustment 
5 of heparin therapy And, the stent so coated allows for 
the improved application of such heparin therapy at the 
lesion site, based on the bio^activity at the site due to 
the antithrombin III uptake at the lesion site. 

'0 DESCRIPTION OF THE DRAWINGS 

The present invention will be more readily under- 
stood in combination with the appended figures, taken 
in combination with a detailed description of the inven- 
^5 tion, wherein: 

Figures 1 and la are a perspective views of a 
heparin coated stent as seen in unexpahded and 
balloon expanded conditions, respectively and 

20 

Figure 2 is a graph charting results of tests per- 
formed using various layers and molecularities of 
heparin as coated on stents. 

2^ DETAILED DESCRtPTION OF THE INVENTION 



SUMMARY OF THE INVENTION 

Accordingly, the present invention addresses two 
previously unresolved problems simultaneously First, 
Jhe question concerning the amount of heparin applied 
to a stent is resolved. That Is. the invention set forth 
herein will demonstrate that by varying the amount of 
heparin, the thromboresistance of the surface can be 
significantly altered. Second, the problem of applying ' 
the heparin coating to a stent will be addressed. There, 
specifically the invention turns to the fashion in which 
to apply controlled quantities and multiple layers of 
heparin coating to the stent, and to thereby variably ad- 
just the dosage applied to the patient at the lesion site. 

The present invention does so by providing a meth- 
od and device for coating a stent with heparin coatings 



As seen in Figures 1 and la, there Is described a 
balloon expandable stent 10. This stent is Ideally the 
Palmaz-Schatz stent made and sold by Johnson & 
30 Johnson Inten^entional Systems of Warren NJ. This 
stent 10 is typically formed from a polished metal, and 
typically contains no burrs or irregularities on its surface. 
In use. as is well known by now in the art, the typical 
stent (having a surface area of 0.8 cm^) is.uncoated 
35 with any surface treatment, unlike the stent 1 0 of Figure 
1. The stent 10 is placed on a steerable balloon angi- 
oplasty catheter, not shown, and guided through the ar- 
terial vasculature to a lesion situs. Once the guidewire 
of the catheter has crossed the lesion, the balloon with 
stent attached is put in place, itself traversing the lesion. 
Then, the balloon is expanded. 

Upon expansion, the walls of the balloon open, and 
thereby force the walls 1 2 of the stent 1 0 to expand, as 
seen in Figure la. The balloon forces the material from 
4S which the stent Is made to expand defomiably, beyond 
the elastic limit of the material. The stent then takes on 
the shape as seen in Figure la, again without the coal- 
ing applied. This causes the material to take a perma- 
nent set. and thereby 'plastically" deform. The resultant 
50 shape of the stent is quite rigid, allowing the stent to hold 
open the walls of the artery at the lesion, thus restoring 
patency to the vessel. 

Heretofore it has been suggested by many that the 
walls 12 of the stent 10 may desirably be coated with 
55 anti-thrombogenic agents, such as heparin. Thus, the 
assignee of the current invention has embarked on a 
study to coat the walls 12 of a Palmaz-Schatz stent 10 
with heparin. One desirable method used is that method 
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and apparatus described in, among other things, the 
patents assigned to Carmeda AB. notably. US Patent 
Numbers 4.565,740; 4.613,665; 4,810.7B4; 5049.403; 
and 5,213,898, incorporated herein by reterence. With 
a heparin coating of any sort, the bioavailability of anti- 
thrombin III on the surface appears to increase the pos- 
sibility of reducing thrombus, especially in the first one 
ortwo hours after the placement of a stent 10. Nonethe- 
less, as explained before, the amount and activity of 
heparin applied to the stent has never been taken to 
matter: The applicant herein has discovered a truly un- 
expected result, as a byproduct of the following experi- 
mental data. 

EXAMPLE: 

To assess the extent of platelet deposition on a non- 
coated and Carmeda heparin coated endovascular 
(JJIS) stent placed in a babopn (Papio cynocephalus) 
ex-vivo arteriovenous shunt model. Initially the Carme- 
da heparin coating (CHS) was compared to the non- 
coated (control) stent. The CH5 coating was shown to 
be highly thromboresistant as compared to the throm- 
bogenic non-coated stent JJIS Coronary Stent. Platelet 
deposition was measured on the coronary stent placed 
in the silicone shunt tubing and exposed to non-antico- 
agulated flowing blood for 2 hour in the ex-vivo arterio- 
venous shunt. In subsequent studies the level of Anti- 
thrombin 111 uptake activity on the stent surface was al- 
tered to allow for characterization of the influence of 
heparin activity on the stent surface in the inhibition of 
platelet deposition and thrombus formation on the en- 
dovascular stent. This model tor measuring platelet dep- 
osition at the site of stent placement in an ex-vivo pri- 
mate shunt using radiolabeled platelets was developed 
at Emory University, whose aid in proving the efficacy 
of the present invention is noted with appreciation. The 
following protocol describes the measurement of plate- 
let deposition after stent placement in this model. 

Materials: 

Ultrasonic flowmeter (Model 201. Transonics Sys- 
tems, Ithaca, NY). - flow maintained at 100 mls/min. 

Gamma Scintillation Camera (General Electric 
400T MaxiCamera, Milwaukee. Wl). 

Computer-assisted image processing system inter- 
faced with the camera (Medical Data Systems A^. 
Medtronic Inc.. Minneapolis. MN). 
3.5 mm JJIS Coronary Stents 
Automated Platelet Counter 
Whole Blood Analyzer- 
Indium oxide 

Autologous Fibrinogen 12^1 

A-V shunt in baboon (Papio cynocephalus) 



Methods: 

Normal male baboons (Papio cynocephalus) were 
used in these experiments. All studies were approved 

5 by the Institutional Animal Care and Use Committee and 
were performed in accordance with federal guidelines 
(Guide for the Care and Use of Laboratory. Animals. NH 
Publication No. 86-23). The animals weigh 10 to 12 kg 
and were quarantined and observed to be disease-free 

70 for 3 months before use. All animals had a chronic ar- 
teriovenous shunt surgically implanted between the 
femoral artery and vein. Ketamine hydrochloride 10 mg/ 
ml was used as a preanesthetic agent, and the shunt 
placement operation was performed after the animals 

IS y^ere anesthetized with halothane. The permanent 
shunt system consisted of two 2.5 cm lengths of poly- 
dimethyl siloxane (Silastic, Dow Corning. Midland, 
Michigan) tubing. 3.0 mm inside diameter (i.d.) BkDod 
flow was established by connecting the two Silastic 

20 shunt segments with a 2 cm length of polytetrafluoroeth- 
ylene (Teflon) tubing 2.8 mm i.d.). As described in detail 
in the literature, the permanent Teflon-Silastic shunts do 
not detectably shorten platelet survival or produce 
measurable platelet activation. 

25 Platelet count and hematocrit determinations were 
performed on whole blood collected in EDTA at 2 mg/ml 
by using a whole-blood analyzer. Mean blood flow rales 
through the stented segments incorporated into the ar- 
teriovenous shunt system were measured continuously 

30 by using an ultrasonic flowmeter with a transducer probe 
placed around the Silastic tubing constituting the shunt. 
In all studies the flow rates were maintained at 100 ml/ , 
min (wall shear rate 265 sec-^, a flow rate typical of me- 
dium-sized coronary arteries). Stents were placed and 

3S imaged after the re-injection of autok^gous i^*" indium la- 
beled platelets. The stents were imaged for 2 hours and 
then removed from the shunt and flushed' and fixed in 
2.5% buffered gtutaraldehyde for subsequent surface 
analysis. 

40 

. Platelet Labeling: 

Autologous baboon platelets -were labeled 
with "Mndium-oxine as previously described. One hun- 

45- dred milliliters of whole blood was collected directly into 
two conical tubes each containing 10 ml of acid-citrate- 
dextrose anticoagulant. The blood was centrifuged at 
300g for 10 minutes. The supernatant platelet rich plas- 
ma (PRP) was transferred to a second conical tube and 

so the pH adjusted to 6.5 by the addition of 0. 1 5 mol.L citric 
acid (0.1 ml per 10 ml PRP)'. The erythrocyte fraction 
was returned to the donor animal. The platelets were 
formed into a pellet by centrifugation of the PRP at 
1300g for 15 minutes. The platelet-poor supernatant 

55 was completely decanted and discarded. To remove re- 
sidual plasma proteins, the platelet pellet was carefully 
washed with 30 ml of Ringer's citrate dextrose (pH 6.5). 
which was decanted and discarded. The platelet pellet 
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was then gently resuspended in 5.0 ml of RCD and In- 
cubated for 10 min. with 800-1000 mCi (1 ci = 37 GBq) 
of "i|n-oxine (Amersham, Arlington Heights. IL) . Con- 
taminating erythrocytes were removed by a final slow 
cenlrrfugation at 200g for 5 minutes. This labeling tech- s 
nique achieves a labeling efficiency of > 90%. The la- 
beled platelets were then re-injected to the donor ba- 
boon thus labeling the circulating platelet pool. The 
platelets were re-injected at least 1 hour prior to the 
shunt study to allow time for redistribution within the cir- u 
culating pool. 

Imaging: 

Gamma camera images of the stents, including is 
proximal and distal Silastic segments was acquired with 
. a gamma camera (400T MaxiCamera. General Electric 
Milwaukee. Wl) and stored on and analyzed by a com- 
puter (Medical Data Systems A3 Medtronic, Ann Arbor. • 
. Ml), interfaced with the gamma camera. A defined re- 20 
gion of the silastic tubing proximal to the stented seg- 
ment was used as the control (blood standard). The ac- 
tivities of the standard and 1.5 cm2 stent segments were 
measured in the same 3X6 cm (10 X 20 pixels) region 
of interest as defined by image analysis software rou- 25 
tines. Images of the 15% energy window (^i In peak) 
were acquired at 5-minute intervals in 128 X 128 byte 
mode. The total number of platelets deposited at each 
time point (labeled and unlabeled cells) was calculated 
by dividing the deposited platelet activity by the blood 30 
standard platelet activity and multiplying by the volume 
of the blood standard and the circulating platelet count 
(platelets per milliliter). 

Stent Deployments in Silicone Tubing: 35 

Single stainless steel metal Palmaz-Schatz^'^ slot- 
ted tube stents uncoated (Control) or heparin-coated 
were deployed, using a standard 3.5 mm diameter 20 
mm long non compliant angioplasty balloon inflated 3 40 
times to 10 atmospheres. Into 30 cm segments of sili- 
cone rubber tubing (3.2 mm i.d ). The stents diameter 
was eventually 3.5 mm. as previously measured by in- 
travascular ultrasound (IVUS) in shunt tubing. The 
stents were well opposed by the high pressure balloon 45 
inflation against the side of the tubing. The stents were 
deployed at least 10 cm from the end of the tube to avoid 
any connector artifact. At the time of the shunt study the 
stented segment of the silicone tubing was attached to 
the Silastic tubing comprising the chronic arteriovenous so 
shunt with 2 cm-long tapered Teflon connectors^ After 
exposure to flowing blood, the silicone tubing segment 
containing the stent was removed, placed in buffered 
2.5% glutaraldehyde fixative for 10 minutes and then 
transferred to cacodylate buffer, and stored at 4°C. 
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When the JJIS Palmaz-Schatz coronary stent is 
coated with the Carmeda CHS Heparin coating, there is 
a substantial reduction in platelet deposition during the 
period of the exposure of the stent to flowing non-anti- 
coagulated blood in the AV-shunt. It Is also clear that the 
suppression of platelet deposition varies significantly 
with the level of anilthromb in-Ill activity in the heparin 
» coating on the stent surface. As seen in Figure 2. as the 
antithrombin-lll activity increases from 0.7 to 0.6 to 2.1 
to 5.0 picomoles per stent, the suppression of platelet 
deposit^on is enhanced. (The data at 11 .5 pmol/stent are 
almost coincident with the 5.0 pmol/stent data, so their' 
data points are not readily seen in the graph.) It is worth 
noting that some samples of the non-coated stent began 
to embolize platelet rich material at times after 45 min- 
utes. This explains the drop in platelet deposition as 
shown graphically after 60 minutes. Any statistical com- 
parison would thus be relevant only to 45 minutes as 
there is a falsely low platelet deposition on the control, 
stent after this chronological point in the sampling data. 

These results are highly significant. These heparin 
coatings appear highly effective in inhibiting thrombus 
formation in this highly thrombotic model of the stent 
placed in the ex vivo AV shunt. 

As seen from Figure 2 and Table I below, there is 
indeed a relationship between the amount and activity 
of heparin initially coated on the stent, and the reduction 
of thrombus at the lesion sites. This relationship appears 
to the applicant to be wholly inversely proportional upon 
the amount of heparin activity on the stent. In other 
words, the more heparin coated, the less thrombogenlc 
the stent when emplaced at a lesion and expanded be- 
yond its elastic limit. Of course, these results are directly 
in contrast to the published expected results hypothe- 
sized by those skilled in the art. 

TABLE I 



AT - III Activity 


Heparin Level 


(pmol/stent) 


(Micrograms /Stent) 


0.7 ±0.1 


0.26 ±0.08 


0.8 ±0.1 


0.50 ±0.08 


2.1 ±0.1 


1.42 ±0.08 


5.0 ±0.3 


4.4 ±0.2 


11.5 ±0.6 - 


7.9 ±0.2 



The merits of such a study are quite apparent. It is 
perceived that, armed with knowledge of this data, the 
inten/entionalist can tailor the amount of heparin treat- 
ment to the patient; conversely, in production, the man- 
ufacturer can tailor the stents according to the perceived 
amount of heparin treatment needed by patients in the 
marketplace. In either event, the patients are more ad- 
equately served by the progress achieved in this inven- 
tion. Accordingly, therefore, these unexpected results 
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are meritorious of patentability, which is to be deter- 
mined from the following appended claims and their 
equivalents. 

5 

Claims 

1 . A stent coated with heparin wherein the amount of 
heparin is variably adjusted depending on the de- 
sired use of the said stent. io 

2. A stent according to claim 1 wherein the stent is 
coated with enough heparin to insure about 0.7 
pmol/cm2 uptake of.antithrombin III. 

IS 

3. A Stent .according to claim 1 wherein the stent is 
coated with a plurality of layers of variable density 
of said heparin coating. 

4. A stent according to claim 1 wherein the stent is 20 
useful for a particular lesion site in the body, said 
lesion site affecting the level of heparin coated on 
said stent. 

5. A stent according to claim 1 wherein, the stent is 25 
coated with at least 10 pmol heparin per cm^. 

6. A method of preparing the stent of claim 1 compris- 
ing the steps of: 

30 

determining the lesion site to which the stent is 
to be employed; 

predetermining the amount of heparin needed 
on a said stent at said lesion site; 
coating said stent with the predetermined 35 
amount of said heparin. 

7. A method according to claim 6 wherein the stent is 
coated with enough heparin to insure at least 0.7 
pmol/cm2 uptake of antithrombin III." 40 

8. A method according to claim 6 wherein the stent is 
coated with a plurality of layers of variable density 
of said heparin coating. 

45 

9. A method according to claim 6 wherein the stent is 
^ useful for a particular lesion site in the body, said 

lesran site affecting the level of heparin coated on 
said stent. 

so 

10. .A method according to claim 6 wherein the stent is 
coated with at least 10 pmol heparin per cm^. 
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FIGURE 1 
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Uncoated (5) 
^ 0.7 ±0.1 pmol/stent(10) 

0.8 ±0.1 pmol/stent(10) 
^ 2.1 ±0.1 pmol/stent(10) 
^ 11.5±0.6pmol/stent(10) 

5.0±0.3pmol/stent(10) 
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(57) The present invention addresses two previous- 
ly unresolved problems simultaneously First, the ques- 
tion concerning the amount of heparin applied to a stent 
is resolved. That is, the invention set forth herein will 
demonstrate that by varying the amount of heparin, the 
practitioner can actually more adequately determine 
whether in fact the patient will receive the correct dos- 
age to address the problem, and at the right time in 
which to address the problem. Second, the problem of 
applying the heparin coating to a stent is addressed. 
There, specifically, the invention turns to the fashion in 



which to apply multiple layers of heparin coating to the 
stent, and to thereby variably adjust the dosage applied 
to the patient at the lesion site. The present invention 
does so by providing a method and device for coating a 
stent with multiple layers of heparin coating. By so do- 
ing, the heparin coating is absorbed by the body in a 
degree which varies with the amount of heparin applied. 
Thus, contrary to formerly popular belief, the present 
method allows for the significant adjustment of heparin 
therapy. And, the stent so coated allows for the variable 
application of such heparin therapy at the lesion site. 



Printed by Jouve. 75001 PARIS (Ffl) 



EP 0 809 999 A3 



European Patent 
Otftce 



EUROPEAN SEARCH REPORT 



Applicttion Nuflfifier 

EP 97 30 3618 





DOCUMENTS CONSIDERED TO BE RELEVANT 




Categor 


y Citation of oocumem with tndication. where aopropnaie, 

of relevant passages 


Relevant 

to claim . 


CLASSlFtCATJON OF THE 
APPLICATION (Int.Ci.St 


X 


EP 0 604 022 A (ADVANCED CARDIOVASCULAR 
SYSTEM) 29 June 1994 (1994-06-29) 
* claims * 


1-10 


A6iL33/00 


X 


WO 93 06792 A (SCIMED LIFE SYSTEMS INC) 
15 April 1993 (1993-04-15) 
* claims * 


1.3,4,6, 
8.9 




A 

A 

H 


WO 91 12779 A (MEDTRONIC INC) 
5 September 1991 (1991-09-05) 

* claims * 

EP 0 623 354 A (MEDTRONIC INC) 
9 November 1994 (1994-11-09) 

* examples * 


1-10 
1-10 




A 


TAO P ET AL: "Role of polymers In 
Improving the results of stenting in 
coronary arteries" 
BIOMATERIALS, 
vol . 17, no. 7, 

1 January 1996 ( 1996-OI-OI ), page 685-694 
XP004032760 ' ' ^ ^ . 
ISSN: 0142-9612 

EP 0 566 245 A (MEDTRONIC, INC) 
20 October 1993 (1993-10-20) 
* page 20-10-93; claims * 


1-10 








TECHNICAL RELDS 
SEARCHED {lnuCl.6> 


A 


1 


A61L 
A51F 


P,X 


WO 97 10011 A (SCHNEIDER USA INC) 
20 March 1997 (1997-03-20) 
* claims * 


1-10 




The present search report has b^en drawn up for all claims 






mctoifiKn Dau orcompUtianot (Tm Mareh ] 





THE HAGUE 



4 October 1999 



ESPINOSA, M 



CATEGORY OF CITED DOCUMENTS 

X : particularly ret«vani H taken atona 

Y : partleularty rel»vam it combined with flroiriir 

document of th& same caiegoiy 
A : tecnnological baclcgrouno 
O: ncn-wrin»n disclosure 
P : ntermediate dccumsnl 



T : Uisory or principle underlying the invenlion 
E : earlior paleni document, but putli&fiad on. or 

' aCsf iha filing date 
D oocumenr cited In me appllcAtio/i 
L : oocumeni cited tor otner .-eascns 



6, : member of the sama patent tamily, corresponding 
document 



2 



EP 0 809 999 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 97 30 3618 



This annex lists the patent tamily members relating to the patent documents cited in the above-menooned European search report 
The members are as contained in the European Patent Office EDP file on . - , . 

The European Patent Office is in no way liable tOr these particuJars which are merely given for the purpose of tnformauon, 

04-10-1999 



Patent document 




Publication 




Pstent family 


PiiNicstifin 


cited in search report 




date 




member(s) 


date 


EP 0604022 


A 


,29-06-1994 


CA 


2111455 -A 


23-06-1994 






JP 


6213063 A 


rtrt AO 1 Art A 

09-08-1994 


UC 9306792 


A 


15-04-1993 


US 


5464450 A 


07-ll-199b 






US 


5551954 A 


A"! AA ^ C\d C 

03-09-1995 








US 


5500013 A 


19-03-1996 








US 


5769883 A. 


23-06-1998 


WO 9112779 


A 


05-09-1991 


CA 


2049973 A 


OQ_nQ_1 OQl 






DE 


69110787 D 


Ai no 1 n AC 
03-0o-iy9b 








DE 


69110787 T 


04-04-1990 








EP 


0470246 A 


12-0Z-199Z 








JP 


5502179 T 


riA 1 Art 0 

22-04-1993 








US 


5545208 A 


1 o AO 1 one 

13-08-1996 








US 


5871535 A 


^ C A A 1 Art A 

16-02-1999 








US. 


5851217 A 


OA 1A 1ArtO 

22-12-1998 








US 


5725567 A 


1 A A A 1 Art n 

10-03-1998 








US 


5851231 A 


22-12-1998 


EP 0623354 


A 


09-11-1994 


US 


5464650 A 


07-1 1-iyyb 






JP 


8033718 A 


06-02-1996 








US 


.5837008 A 


17-11-1998 








us 


5679400 A 


21-10-1997 








US 


5624411 A 


29-04-1997 








us 


5776184 A 


07-07-1998 








us 


5824048 A 


20-10-1998 


EP 566245 


A 


20-10-1993 


JP- 


6007455 A 


18-01-1994 






us 


5571166 A 


05-11-1996 








us 


5599352 A 


04-02-1997 








.us 


5591224 A 


07-01-1997 








us 


5510077 A 


23-04-1996 








us 


5554182 A 


10-09-1996 








us 


5591227 A 


' 07-01-1997 








us 


5800507 A 


01-09-1998 








us 


5697967 A 


. 16-12-1997 








us 


5628785 A 


13-05-1997 








us- 


5849034 A 


15-12-1998 


. WO 9710011 


A 


20-03-1997 


us 


5837313 A 


17-11-1998 






AU 


703805 8 


01-04-1999 








AU 


6965296 A 


01-04-1997 








BR 


9610607 A 


04-05-1999 








JP 


11500047 T 


06-01-1999 


S 






NO 


981066 A 


08-05-1998 


2 

a. 

O : — — ' 



& Foe more details about this annex : see Offluial Journal of the European Patent Office. No. 12/82 



3 



THIS PAGE BLANK (uspto) 



